Introduction
The brand equity literature currently consists of a myriad of unrelated studies . The result is a multitude of different conceptualisations of the concept and reference to even more ways of measurement. In other words, there is no consensus about what brand equity means and how a firm can measure the value of a brand. Consequently, it is difficult, if not impossible, to evaluate marketing interventions in terms of their ability to enhance brand value. The current state of affairs regarding the brand equity literature can best be summed up in the following statement.
There has been a lot of interest lately in measures of brand equity. However, if you ask ten people to define brand equity, you are likely to get ten (maybe 11) different answers as to what it means (Winters, 1991, p. 70). Few studies have attempted to compare and consolidate the research in this area. In fact, the work by Agarwal and Rao (1996) is the only paper to date that has compared a selection of different consumer based measures of brand equity that have appeared throughout the literature. More specifically, their research explored the ability of ten consumer based measures of brand equity to estimate individual choice and market share, and the relationship between these measures. The measures were based on the stages through which a consumer supposedly passes, from initial awareness through to purchase, (i.e. the hierarchy of effects model) (Lavidge and Steiner, 1961) . The Agarwal and Rao study analysed one fast moving consumer good (chocolate bars) in a laboratory setting. The underlying assumption in the study was that individual choice and market share were indicators of brand equity.
Given the pioneering nature of their work, a replication and extension study was carried out to determine whether the results would concur when adopted in a different product category and country using different sampling and methodology. This paper presents the results of the replication and extension study, and compares the findings to those of Agarwal and Rao (1996) .
Research questions
The research questions were based on those outlined in the original study (Agarwal and Rao, 1996) . The only difference between the research questions of the original study and those of the replication and extension study was that the latter used actual (market place) choice as opposed to laboratory choice. The research questions were:
. How are various customer-based measures of brand equity related to each other (i.e. do they have convergent validity at both the individual and aggregate level)?
.
How well do the customer-based measures of brand equity estimate choice at the individual level?
How well do the customer-based measures of brand equity estimate market share at the aggregate level?
Research design
The sample The sample consisted of 383 respondents from members of a short-term consumer purchasing panel that had recently ended. The panel ran for 11 weeks in New Zealand and was designed to measure repeat purchase behavior. The panel was set up on behalf of a consortium of clients, one of which represented fuel retail outlets. The key reason for using respondents that had recently participated in a consumer panel was that their purchase behavior had been collected, which enabled the market shares of the brand to be calculated. This was one of Agarwal and Rao's (1996) key recommendations for future research. They believed that market shares would be better as a validity criterion than a measure of choice in a simulated setting.
I did not continue to run the panel. Approximately two months after the consumer purchasing panel had ended panel members were recontacted and asked for their involvement in a separate study. They were told that the study was an extension of the panel research. However, since the sample for this research was derived from the panel (an existing sample), the criteria used in selecting the original panel members will be briefly discussed.
The original panel had 501 respondents. The sample was drawn from the national New Zealand population and consisted of respondents that were 18 years and over, held a drivers license and owned or had access to a car. In order to eliminate those respondents whose circumstances had changed since their recruitment to the panel, the respondents were asked a screening question to re-establish their eligibility. Respondents had to buy car fuel at least once a month to be eligible to participate in the research.
The final sample derived from the continuous consumer tracking panel was 383 respondents. These were the respondents who were eligible and had responded to both the telephone and mail surveys.
Product category
The products used in the original panel research dictated the choice of product category. The major brands in the fuel retail outlet product category were tested. They were identified as key brands by the clients that commissioned the continuous consumer tracking panel. The brands remained the same in the replication and extension study so that market share figures could be calculated. The four brands tested accounted for at least 99 per cent of the fuel retail outlet market. There was no clear market leader, although one of the four brands was smaller compared to the other three brands.
Selection of the brand equity measures
In both the Agarwal and Rao (1996) study and this research a combination of both indirect and direct consumer-based measures of brand equity were used (Aaker, 1991; Keller, 1993) . The indirect approach is concerned with identifying the possible sources of equity (Keller, 1993; Park and Srinivasan, 1994) , while the direct approach attempts to assess the added value of the brand (Farquhar, 1990; Keller, 1993) . Agarwal and Rao (1996) proposed that although the direct measures appear to be the accepted operational definition of brand equity, understanding the potential sources of brand equity (indirect) is more managerially useful because they can be controlled. For this reason, Agarwal and Rao (1996) primarily selected indirect measures. Based on the aforementioned definitions, however, it appears that they actually used six indirect measures and five direct measures of brand equity (refer to Table I ).
The measures used in this study are listed in Table I . Some measures are single item scales, while others like M7 (Brand index), M8 (dollar metric measure) and M10 (brand coefficient) are derived measures.
Methodology
The survey methodology involved:
. an expert panel;
. a telephone survey; and . a mail survey.
Each of these stages will now be discussed.
Expert panel
An expert panel was used, and reference to trade and consumer magazines was made to determine the product features (attributes) of fuel retail outlets. Determining the product features was necessary to calculate the weighted attribute score (Measure 3), which was the sum of the ten attributes multiplied by their respective importances. The expert panel consisted of fellow market researchers who were familiar with the product categories. Familiarity with the product categories meant that they had carried out research in the fuel retail industry and/or were users of the product. The panel members were each given a sheet of paper that listed the following question:``Can you please list the attributes that are important to you when selecting which fuel outlet company to stop at e.g. BP or Shell?'' They were able to answer the questions at their own leisure. All members of the panel returned their responses within one week of receipt.
The ten most common attributes selected for the fuel retail outlets were: cents/liter; number of locations; reputation; full service (they fill up your petrol tank for you); availability of other products such as drinks and snacks; incentive programs; personal safety e.g. lighting; customer service; sufficient pumps available for quick service; and credit card/eftpos facilities. = direct measures. Given that``real'' market share figures were available for the fuel retail outlets, self reported past purchase scores (M11) were not collected in the replication and extension study. M7 was measured at the aggregate level only Table I . Constructs and measures used in the study
Telephone and mail survey
Respondents were provided with a monetary incentive to participate in both the telephone and mail survey. If they completed the telephone interview and returned the mail questionnaire in the reply paid envelope by the due date they went in a random draw to win NZ $250.
The response rate for the telephone interviews was 85 percent, for the mail questionnaires the response rate was 76 percent. Given that the study required respondents to provide responses to both questionnaires, the responses of only 383 of the respondents were valid, giving an overall response rate of 76 percent.
Telephone survey
Participants in the panel (that had recently ended) were recontacted by interviewer quality control Australia (IQCA) accredited interviewers. The participants' previous involvement as a panel member was acknowledged and their involvement in this research was requested.
Respondents were told that the results of the research would be used to help businesses better understand their customers, which in turn would help to improve business success and the overall performance of the economy. It was also explained that the research was important in helping to ensure that students are kept up to date with the latest marketing concepts and theories.
The telephone interviews were approximately eight minutes in length. They included all the data that could be easily and most appropriately collected by phone, as determined by the author, namely: unprompted awareness (M1), current usage of the product/service (screening question), ranking of the attributes (for calculation of M3), and overall evaluation of the major brands in each product category (M6).
The unprompted awareness measure (M1) in particular could not have been collected by mail because respondents might have been tempted to return to this question after seeing reference made to other brand names throughout the remainder of the questionnaire.
Mail survey
The mail surveys were sent to the panel members within two weeks of being contacted by phone. The purpose of the research was reiterated in a cover letter. The mail questionnaire should have taken respondents approximately 20 minutes to complete. It was designed to collect the remaining data, namely: familiarity of the brand (M2), rating of the brands on ten attributes (for calculation of M3), perceived quality (M5), perceived value for money (M4), likelihood of visiting a fuel retail outlet (M9), pair-wise preferences (for calculation of M7), and switching costs (for calculation of M8).
Results
The results are presented at both the individual and aggregate level, and where possible are compared with the Agarwal and Rao (1996) Except for M1 (unaided recall), M8 (dollar metric measure) and M10 (brand specific measure), the measures appeared to be congruent with each other, with most correlations above 0.3. However, M10 correlated with M8, while M1 was not strongly correlated with any other measure.
The results were similar to the Agarwal and Rao (1996) correlations between the measures were all positive (except for M1).
The results differed from the Agarwal and Rao findings in that:
. apart from M1 (recall), M8 (dollar metric measure) and M10 (brand specific coefficient) were also not congruent with the other measures; and .
M8 (dollar metric measure) and M10 (brand specific coefficient) were congruent with each other, but not the other measures, which suggests that perhaps these measures were measuring a different concept to the other measures. This is, however, unlikely given that they were highly congruent with the other measures at the aggregate level.
Prediction accuracy of the measures. Given that many of the measures were moderately correlated, the question still remains, were some measures any better than others in estimating choice? Agarwal and Rao (1996) calculated the accuracy of the measures by using the simple maximum utility rule. The simple maximum utility rule involved computing the percentage of times the brand that had the highest value according to a measure was chosen by each respondent. The results of the simple maximum utility rule for the fuel product category are detailed in Table III , together with the results of the Agarwal and Rao (1996) study.
Most of the measures used in both studies yielded accuracy levels of at least 40 percent.
Relative importance of the measures
In order to judge the relative importance of the measures in predicting choice, multinomial logit regression was performed, where the dependent variable was the brand choice, and the ten individual measures were used as the independent variables. The results are detailed in Table IV. The full model, which included ten measures and four brand specific constants, was significant using the likelihood chi square test (p < 0.001) when compared with a model which included just the brand specific constants. When individual measures were removed one at a time from the full model, the reduction in fit was significant for only two measures: M1 (recall) and M7 (brand index). In the Agarwal and Rao study, M8 (dollar metric measure), M9 (purchase intention) and M10 (brand specific coefficient) were significant in set one and in set two M5 (quality of brand name) and M8 (dollar metric measure) were significant (their 13 brands were separated into two sets of six and seven).
There was considerable variation between the measures, which arose primarily due to the variations in the scale of each measure. There were also variations between the product categories in the significance levels of each measure, when evaluated relative to their contribution to the full model, which was mainly due to collinearity between the measures (Rungie et al., 1998) . In this research each measure was significant when evaluated by itself. The results in Table IV also indicated a reasonable degree of consistency in the impact of each measure across individual product categories.
Aggregate level results
Pair-wise correlations. Refer to Table II for the aggregate level correlations between the measures. The correlations are an indication of the convergent validity of the measures at the aggregate level.
All measures, apart from M1 (recall), were congruent with each other. There were, however, no significant correlations at the 0.05 level or below. This suggested that the relationships lacked statistical power. This was likely to be because there were only four brands in the product category, which is too small a number to produce confirming correlation results. Alternatively, it was the result of``noise''. In other words, there was some other source of variation, which had a lot of effect on the relationship between the two given measures. Notes: *Significant at the 0.05 level; for the simulated lab experiment (original study), the 13 brands were divided into two subsets of six and seven 
Relationships lacked statistical power
These results were similar to the Agarwal and Rao (1996) study in that:
M1 (recall) was not congruent with the other measures; and
correlations between any pair of the individual measures were all positive (except for M1 recall).
The results differed from the Agarwal and Rao study in that the correlations between M1 (recall) and the other measures were high and negative, as opposed to being low and positive in the Agarwal and Rao study.
Factor analysis. Table V presents the results of a factor analysis of the ten measures captured in this study.
A factor analysis of the ten measures revealed two factors that explained 92 percent of the variance (refer to Table V) . Factor one was loaded by seven of the measures, while the remaining three measures loaded on factor two.
In the Agarwal and Rao results there were also two factors, but factor one was only loaded by M1 (recall), while the other measures loaded on factor two. This supported the finding that there was a high degree of convergent validity among measures M2-M11. Although the factor analysis in this study also revealed two factors, which explained a similar level of variance (92 per cent), the factor loadings were different. M1 (recall), however, which loaded on factor one in this study, was a negative loading, which at the least supported the proposition that M1 (recall) was different to the other measures. Also, the factors in this study were not robust. More specifically, many of the measures had high loadings on both factors, for example M3 and M8. In other words, the results of this research still support the premise that the measures are convergent, but not as clearly as in the Agarwal and Rao (1996) study.
Correlations between the measures and market share. To calculate the prediction accuracy of the measures at the aggregate level, the measures were correlated with market share. The results are reported in Table VI .
Most of the measures used in both studies appeared to correlate highly in the predictive direction.
Discussion of the results
One of the key findings of the Agarwal and Rao (1996) study was that all ten measures except brand recall were convergent. In this research, this result was supported. In terms of estimating individual choice, all of the measures in the Agarwal and Rao (1996) 
High degree of convergent validity
All m easures except brand recall were convergent choice using the simple maximum utility rule. In this study all of the measures yielded accuracy levels of 50 percent or more in estimating choice. In other words, no one measure explained all of the variation in individual choice in either product category, which is to be expected given that there is always a high degree of variation at the individual level.
In both studies, the measures also appeared to correlate highly and positively with market share. In the Agarwal and Rao (1996) study the only exceptions were M1 (recall) and M5 (quality of brand name). In the fuel retail product category M1 (recall) was the only measure that did not correlate with market share in the predictive direction. The most likely explanation for why M5 did not correlate in the Agarwal and Rao study was that one of the brands used in their study had the highest quality rating but the lowest market share. There are two possible explanations for why M1 did not correlate with market share in both studies. It may be because everyone is aware of every brand (high awareness across all brands), which means that everyone is aware of every brand regardless of whether they purchase it or not. Alternatively, it may be a factor in estimating choice, but there is no way of exploring this in this research since no one was unaware. Agarwal and Rao (1996) suggested that the measures that should be used as indicators of brand equity are those that correlated best with market share, given that managers are usually most interested in estimating market share figures. In other words, managers are generally interested in the aggregate or brand level results, as opposed to the individual level results.
Managerial implications
In both the Agarwal and Rao (1996) study and this research most of the measures correlated highly in the predicted direction. This would suggest that multiple construct measures are more accurate estimators of market share than just one single construct measure. Agarwal and Rao also concluded that a good subset of measures to use are those that represent different constructs or bases of brand equity, and in addition should include single item measures, which are easier and less costly for managers to collect. The results of this study mean that managers should now have more confidence in selecting from a range of brand equity measures, many of which can be collected easily and at minimal cost. High correlation w ith m arket share
M ore interest in aggregate results

Limitations of this study
This research has tried to overcome some of the limitations of the original study, which were identified by Agarwal and Rao. For example, for the M1 recall measure in the original study,``candy bar'' was the product category cue used, although respondents may not necessarily have thought of all of the brands included in the study as a candy bar. In this research, the brands selected could be easily identified as belonging to the product category used.
Another limitation in the original study was that the validity criterion was choice in a simulated setting (lab share). Agarwal and Rao (1996) recommended that market shares would act as a better validity criterion and hence real market shares were used in this study.
Some of the limitations identified by Agarwal and Rao were difficult to address given the nature of replication. For example, some of the measures, like the M3 multi-attribute weighted score and M4 value for money, were thought to confound equity with attribute based measures. Given that the measures were kept as similar as possible to the original study, this limitation also applied to this study. Given the nature of the product category selected, however, the effect was minimised. For example, Agarwal and Rao recognised that for M3, the importance of the attributes like``peanuty taste'', were brand specific. If the product had peanuts in it, this attribute was important; if the product did not have peanuts in it the attribute was irrelevant. In this study, the attributes used were far more general and less likely to be brand specific.
There is also a limitation specific to this research. Although real market shares were used they were historic figures, based on research that was carried out just prior to the collection of the data for this research. This means that the market shares may have been subject to some variation because of limited promotional activities for given brands, that may have been running only at the time the market share data was collected (or vice versa). However, given that there is a certain degree of stability in the fuel retail outlet market, it is unlikely that this would have significantly affected the results. Nevertheless, real market shares are still considered a better choice criterion than laboratory shares.
Conclusions
Overall, the results generally concurred with the Agarwal and Rao (1996) findings. Most of the measures were found to be convergent, and were found to estimate choice, where choice was an indicator of brand equity. In this regard, this research has contributed to establishing confidence in the Agarwal and Rao (1996) findings. It is an empirical confirmation of their laboratory study. More specifically, it has helped to establish that most of the measures appeared to be measuring the same construct (convergence) and have some predictive ability.
This research has also helped to establish the reliability of the measures since most of the measures performed consistently across the product categories. This means that managers now have a choice from a selection of consumer based measures, many of which can be collected easily and at minimal cost. More empirical studies, however, need to be carried out in a range of different markets to assess the wider performance of these consumer based measures of brand equity.
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Executive summary and implications for managers and executives
Measuring brand equity ± it can be done, you know! 
